Neutron scattering has been used to study the spin fluctuations in the YBa 2 Cu 3 O 7−x and Bi 2 Sr 2 CaCu 2 O 8 materials. Evidence is found for both incommensurate fluctuations and a commensurate resonance excitation. Measurements on the lattice dynamics for YBa 2 Cu 3 O 6.6 show incommensurate structure that appears to stem from charge fluctuations that are associated with the spin fluctuations.
I. INTRODUCTION
Neutron scattering measurements continue to provide information of direct relevance to some of the most important issues in the high-T c cuprate superconductors. The magnetic excitations of these materials are the spin fluctuations, and recent measurements have shown that the low-energy spin fluctuations in YBa 2 Cu 3 O 6.6 (YBCO 6.6 ) are incommensurate in nature while a commensurate excitation that is relatively sharp in energy called a resonance is found at about 35 meV [1] . The incommensurability was originally discovered by the filter integration technique [2] that integrates over the outgoing neutron energy in a direction along c * and thus provides a high data collection rate for the study of lower dimensional excitations.
The disadvantage of the technique is that no discrete energy information is available. Thus when a discovery is made by the integration technique further measurements are made by triple-axis or time-of-flight techniques to determine the energy spectrum. Figure 1a shows the direction of the integrating scan that is made through the point (π, π) to observe the incommensurate fluctuations shown by the dots at the position δ/2 from the commensurate position. Such a scan employs high resolution along the scan direction, but coarse resolution perpendicular to the scan direction and thus cannot determine the exact wave vector position of the incommensurate peaks. The result of the scan for YBCO 6.6 is shown in Fig. 1b . The (π, π) position is at (0.5, 0.5) in reciprocal lattice units (r.l.u.).
A recent measurement using a pulsed spallation source with time-of-flight energy determination has used a two-dimensional position-sensitive detector bank to determine the wave vector and energy of the YBCO 6.6 incommensurate peaks [3] . The peaks are found to be along the (0, π) and (π, 0) directions as shown in Fig. 1a . The peaks are therefore not exactly on the scan direction shown in Fig. 1a , but are above and below it being observed in the integrated scan through the relaxed vertical resolution. The peaks in the scan in Fig. 1b are found at about 0.055 on either side of the commensurate point. The wave vector of the incommensurate scattering is then √ 2 times 0.055 from the geometry in Fig. 1 A difficulty with the sample for the study of magnetic excitations is that the material has bilayers similar to those in YBCO and thus we expect that the magnetic fluctuations are coupled in a similar way. In this case the low energy magnetic fluctuations have no structure factor unless a finite value of c * is used and c * is randomly orientated perpendicular to the aligned direction of the crystal. One must then set the spectrometer to sample a point off the [110] direction which means that only some of the c * values desired fall within the resolution volume of the spectrometer, considerably reducing the magnetic signal.
One might expect that a resonance excitation might exist in BSSCO in a similar way as for YBCO and one can search for it in the same way [5] using a triple-axis spectrometer.
Our sample of BSSCO has an oxygen composition near optimum doping and we expect that the resonance will not be observable much above T c in this case. The simplest experiment is thus to scan energy at the momentum value where the resonance is expected and take the difference between data taken well below T c and data taken above T c . This works in YBCO, but fails in BSCCO for two related reasons. The first is that the signal is small relative to the phonons as we cannot achieve the full magnetic intensity that would be available at a fixed value for c * . The second problem is the phonons are much more temperature sensitive in BSSCO than they are in YBCO so that the difference in data at high and low temperatures strongly reflects the phonon differences. The only way to circumvent these difficulties is to The results are shown in Fig. 2 . A peak in energy about 10 meV wide, which is equal to the energy resolution of the experiment, is observed at 10 K while the result at 100 K appears rather featureless. The peak is only found in the spin flip channel guaranteeing that it is magnetic. The peak is observed at about 37 meV which is near the value expected if the T c of the BSSCO of 84K is scaled to that of YBCO for the same doping level. The results strongly suggest that BSSCO has a resonance excitation rather similar to that of YBCO.
However, the results should be checked with single crystals when they become available.
The same BSSCO sample was employed to search for magnetic incommensurate fluctuations. The integration technique was used in the same way as for YBCO 6.6 . The experiment works in a similar manner except that the integration now takes place over the directions 
III. CHARGE FLUCTUATIONS IN YBCO
Neutrons cannot measure charge directly, but can observe a change in the mass density that is either static or dynamic. One can assume that static mass displacements reflect static charge ordering and such effects have been observed in the 214 cuprate materials in special cases [6] . Dynamic charge ordering has not been observed so far and the present results serve as an indication that this occurs in the YBCO materials. We have made measurements on the same YBCO 6.6 sample in which the incommensurate magnetic fluctuations are observed.
Again we start with the integration technique except we examine the region around the peaks of the reciprocal lattice stemming from the atoms rather than from the magnetism. Fig.   4 shows scans around the (1, 0) reciprocal lattice peak. Data are again shown that use a measurement at 300K as a background. As the sample is cooled distinct peaks form on both sides of the (1, 0) peak that we assume reflects a dynamic incommensurate mass fluctuation that can be considered to stem from an incommensurate charge fluctuation. However, we have not completely ruled out magnetic effects. We note the peaks are small, being an order of magnitude smaller than the magnetic satellite peaks shown in Fig. 1 (a)(c) show that incommensurate structure appears at low temperatures at a wave vector twice that of the magnetic incommensurate satellites for YBCO 6.6 . A measurement made in the same way for YBCO6.35 is shown in (d).
